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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high capacity secondary battery with 
seldom internal short-circuits and having superior cycle characteristic. 
SOLUTION: An insulating coating 30a is applied on the end surface of a 
negative electrode faced to the electrode part, connected a positive electrode 
lead in a nonaqueous secondary battery, includes a sheet of electrode 35 with a 
positive electrode lead 24 at the exposed part of the current collector body 23 
near the tip (CT) of the core side of a group of the rolled-up sheet, and includes 
an electrode part with a group of rolled-up electrode faced separated by the 
separator 21 to the tip (CT) of the sheet of negative electrode 36. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The sheet-like positive electrode with which the binder layer was 
applied on the charge collector, and the sheet-like negative electrode with which 
the binder layer was applied on the charge collector are made to counter through 
a separator. In the nonaqueous rechargeable battery which has the rolled 
electrode group which wound, constituted the rolled electrode group and joined 
the positive-electrode lead to the charge collector outcrop near the tip by the 
side of the winding group core of a sheet-like positive electrode The 
positive-electrode part to which this positive-electrode lead was joined counters 
at the tip by the side of the winding group core of a negative electrode through a 
separator. The field of the positive electrode which counters the edge of a 
negative electrode among the parts of the positive electrode to which this 
positive-electrode lead was joined, The field of the positive-electrode part to 
which the positive-electrode lead was joined, and the edge of the negative 
electrode which counters. The nonaqueous rechargeable battery characterized 
by giving covering of insulation [ place / at least one ] of the field which counters 
either a positive electrode or a negative electrode among the positive-electrode 
part to which the positive-electrode lead was joined, and the part of the 
separator between the negative-electrode edges which counter it. 



[Claim 2] That this insulating covering is given is the nonaqueous rechargeable 
battery according to claim 1 characterized by being the edge of a negative 
electrode, and the field of the positive electrode which counters among the 
positive-electrode parts to which the positive-electrode lead was joined. 
[Claim 3] That this insulating covering is given is the nonaqueous rechargeable 
battery according to claim 1 characterized by being the field which counters 
either a positive electrode or a negative electrode among the positive-electrode 
part to which the positive-electrode lead was joined, and the part of the 
separator between the negative-electrode edges which counter it. 
[Claim 4] That this insulating covering is given is the nonaqueous rechargeable 
battery according to claim 1 characterized by being the field of the 
positive-electrode part to which the positive-electrode lead was joined, and the 
edge of the negative electrode which counters. 
[Claim 5] this sheet-like negative electrode ~ a charge collector top ~ an 
electrode ~ a mixture ~ the nonaqueous rechargeable battery according to claim 
4 characterized by the negative-electrode edge where it has the spreading 
section and an outcrop and this insulating covering is given being an outcrop of a 
charge collector. 
[Claim 6] The nonaqueous rechargeable battery according to claim 1 to 5 
characterized by this insulating covering being an insulating tape. 



[Claim 7] a charge collector top -- an electrode -- a mixture ~ the manufacture 
approach of a negative electrode including the process which forms the 
spreading section and an uncoated portion by turns, the process which joins a 
negative-electrode lead to this uncoated portion, the process which sticks 
masking tape on the this joined negative-electrode lead, and the process which 
cuts the part in which only this masking tape on a charge collector exists. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] This invention relates to the rechargeable battery which 
was [ that it is especially hard to cause an internal short circuit ] excellent in the 
cycle property, and its manufacture approach about the rechargeable battery 
whose engine performance was stable, and its manufacture approach. 
[0002] 

[Description of the Prior Art] In recent years, in the field of the rechargeable 
battery, compared with other cells, a high capacity lithium cell attracts attention, 
and big elongation is shown in the rechargeable battery commercial scene. This 



lithium secondary battery is manufactured by pouring in the electrolytic solution, 
after inserting in a cell can winding or the electrode group which carried out the 
laminating for the forward negative electrode and a separator, and obturating 
after that. Minding a separator, winding or the electrode group which carried out 
the laminating is a lifting and a cone about an internal short circuit by breakage 
of a separator etc. For this reason, an electrode lead is arranged to the 
outermost periphery of the winding center-of-group section and a winding group, 
or the creativity of making it the electrode with which polarities differ not counter 
etc. is put on a part for the joint of an electrode lead as indicated by 
JP,4-109551,A and the JP,7-320770,A public presentation official report. 
[0003] Drawing 2 shows the configuration of the electrode winding group by the 
conventional technique. A winding core 20 is inserted so that the edge of the 
********** sheet-like separators 21 and 22 of two sheets may be turned up. the 
positive-electrode charge collector 23 - both sides of a center section — a 
positive electrode -- a mixture 25 applies ~ having - **** -- both sides near the 
tip CT -- a positive electrode ~ the mixture is not applied, the positive-electrode 
lead 24 ~ the positive electrode on the positive-electrode charge collector 23 ~ it 
is joined to the part to which the mixture is not applied, the negative-electrode 
charge collector 26 ~ both sides of a center section ~ a negative electrode ~ a 
mixture 27 applies ~ having ~ **** ~ both sides near the tip CT ~ a negative 



electrode - the mixture is not applied. 

[0004] The positive-electrode charge collector 23 is inserted and wound between 
a winding core 20 and a separator 21. The negative-electrode charge collector 
26 is inserted and wound annong the separators 21 and 22 of two sheets. The tip 
CT of the negative-electrode charge collector 26 leaves only die length LO in the 
direction rolled to the positive-electrode lead 24, and is arranged in it. That is, the 
negative-electrode charge collector 26 does not exist in the opposite side which 
sandwiched the separator 21 of the part to which the positive-electrode lead 24 
is joined on the positive-electrode charge collector 23. In case the 
positive-electrode lead 24 is joined to the positive-electrode charge collector 23, 
weld flash arises and the separator 21 which counters the positive-electrode 
lead 24 nnay be dannaged. Since there are other separators 22 in the degree and 
a positive-electrode sheet is further arranged at the degree even if a separator 
21 is dannaged in the part, the positive-electrode charge collector 23 and the 
negative-electrode charge collector 26 do not short-circuit. 
[0005] However, although the above-nnentioned electrode winding group is 
effective for reduction of an internal short circuit, it has problems, such as loss of 
cell capacity, and it cannot be said to be enough. That is, since a 
negative-electrode sheet becomes short compared with a positive-electrode 
sheet, loss of cell capacity becomes large. 



[0006] 

[Problem(s) to be Solved by the Invention] The technical problenn of this 
invention is offering the rechargeable battery which could not cause an internal 
short circuit easily and excelled [ high capacity ] in the cycle property, or its 
manufacture approach. 
[0007] 

[Means for Solving the Problenn] The technical problenn of this invention nnakes 
the sheet-like positive electrode with which the binder layer was applied on the 
charge collector, and the sheet-like negative electrode with which the binder 
layer was applied on the charge collector counter through a separator. In the 
nonaqueous rechargeable battery which has the rolled electrode group which 
wound, constituted the rolled electrode group and joined the positive-electrode 
lead to the charge collector outcrop near the tip by the side of the winding group 
core of a sheet-like positive electrode The positive-electrode part to which this 
positive-electrode lead was joined counters at the tip by the side of the winding 
group core of a negative electrode through a separator. The field of the positive 
electrode which counters the edge of a negative electrode among the parts of 
the positive electrode to which this positive-electrode lead was joined. The field 
of the positive-electrode part to which the positive-electrode lead was joined, 
and the edge of the negative electrode which counters. It was solved by the 



nonaqueous rechargeable battery characterized by giving covering of insulation 
[ place / at least one ] of the field which counters either a positive electrode or a 
negative electrode among the positive-electrode part to which the 
positive-electrode lead was joined, and the part of the separator between the 
negative-electrode edges which counter it. 

[0008] 

[Ennbodinnent of the Invention] Next, although the desirable nnode of this 
invention is explained, this invention is not linnited to these. 
[0009] ** Make the sheet-like positive electrode with which the binder layer was 
applied on the charge collector, and the sheet-like negative electrode with which 
the binder layer was applied on the charge collector counter through a separator. 
In the nonaqueous rechargeable battery which has the rolled electrode group 
which wound, constituted the rolled electrode group and joined the 
positive-electrode lead to the charge collector outcrop near the tip by the side of 
the winding group core of a sheet-like positive electrode The positive-electrode 
part to which this positive-electrode lead was joined counters at the tip by the 
side of the winding group core of a negative electrode through a separator. The 
field of the positive electrode which counters the edge of a negative electrode 
annong the parts of the positive electrode to which this positive-electrode lead 
was joined. The field of the positive-electrode part to which the 



positive-electrode lead was joined, and the edge of the negative electrode which 
counters, The nonaqueous rechargeable battery characterized by giving 
covering of insulation [ place / at least one ] of the field which counters either a 
positive electrode or a negative electrode among the positive-electrode part to 
which the positive-electrode lead was joined, and the part of the separator 
between the negative-electrode edges which counter it. 
[0010] ** It is a nonaqueous rechargeable battery given in the ternn 1 
characterized by being the edge of a negative electrode, and the field of the 
positive electrode which counters among the positive-electrode parts to which 
the positive-electrode lead was joined that this insulating covering is given. 
[0011] ** It is a nonaqueous rechargeable battery given in the term 1 
characterized by being the field which counters either a positive electrode or a 
negative electrode among the positive-electrode part to which the 
positive-electrode lead was joined, and the part of the separator between the 
negative-electrode edges which counter it that this insulating covering is given. 
[0012] ** It is a nonaqueous rechargeable battery given in the term 1 
characterized by being the field of the positive-electrode part to which the 
positive-electrode lead was joined, and the edge of the negative electrode which 
counters that this insulating covering is given. 
[0013] ** this sheet-like negative electrode ~ a charge collector top ~ an 



electrode -- a mixture -- a nonaqueous rechargeable battery given in the ternn 4 
characterized by the negative-electrode edge where it has the spreading section 
and an outcrop and this insulating covering is given being an outcrop of a charge 
collector. 

[0014] ** A nonaqueous rechargeable battery given in either of the terms 1-5 
characterized by this insulating covering being an insulating tape. 
[0015] ** a charge collector top ~ an electrode ~ a mixture ~ the manufacture 
approach of a negative electrode including the process which forms the 
spreading section and an uncoated portion by turns, the process which joins a 
negative-electrode lead to this uncoated portion, the process which sticks 
masking tape on the this joined negative-electrode lead, and the process which 
cuts the part in which only this masking tape on a charge collector exists. 
[0016] The gestalt of operation of this invention is explained in full detail below, 
the electrode with which sheet-like a positive electrode and a negative electrode 
consist of the active material concerning electrode reaction or its supporter, an 
electric conduction agent, a binder, etc. on metallic foils, such as aluminum and 
copper, ~ it comes to apply a mixture an electrode ~ although a mixture is 
applied to one side or both sides of a charge collector, the gestalt applied to both 
sides is desirable. In order to join an electrode lead to a charge collector, as for 
these electrode sheets, it is desirable to have the outcrop of a charge collector, a 



charge collector outcrop -- an electrode -- a mixture ~ even if it is an uncoated 
portion -- an electrode — you nnay fornn by tearing off after applying a nnixture. 
[0017] As for an electrode lead, installing in an edge is desirable preferably [ the 
structure which has an electrode lead in the center section of the sheet-like 
electrode ]. Furthermore, it is desirable for a positive-electrode lead to be located 
in the winding center-of-group side edge section of a positive-electrode sheet, 
and to locate a negative-electrode lead in the periphery side edge section in a 
winding group. 
[0018] Drawing 1 shows the configuration of the electrode winding group by one 
gestalt of operation of this invention. A diameter is 3.5mm, and a winding core 20 
is inserted so that it may turn up near the end of the insulating separators 21 and 
22 which are sheet-like two sheets, the positive-electrode charge collector 23 ~ 
both sides of a center section ~ a positive electrode ~ a mixture 25 applies ~ 
having ~ **** ~ both sides near the tip CT ~ a positive electrode ~ the mixture is 
not applied, the positive-electrode lead 24 ~ the positive electrode on the 
positive-electrode charge collector 23 ~ it is joined to the part to which the 
mixture is not applied, the negative-electrode charge collector 26 ~ both sides of 
a center section ~ a negative electrode ~ a mixture 27 applies ~ having ~ **** ~ 
both sides near the tip CT ~ a negative electrode ~ the mixture is not applied. 
[0019] The positive-electrode charge collector 23 is inserted and wound between 



a winding core 20 and a separator 21. The negative-electrode cliarge collector 
26 is inserted and wound annong the separators 21 and 22 of two sheets. The 
positive-electrode lead 24 is joined by the field by the side of the winding core 20 
of the part of the positive-electrode charge collector 23 with which the tip CT of 
the negative-electrode charge collector 26 counters on both sides of a separator 
21. That is, the part to which the positive-electrode lead 24 is joined on the 
positive-electrode charge collector 23 counters with the edge at the tip CT of the 
negative-electrode charge collector 26 on both sides of a separator 21. 
[0020] In case the lead 24 between positive electrodes is joined to the 
positive-electrode charge collector 23, weld flash arises, and the separator 21 
which counters the positive-electrode lead 24 nnay be damaged. For exannple, 
the thickness of a separator 21 is 30 nriicrometers and the thickness of the 
positive-electrode charge collector 23 is 20 nnicronneters. If a separator 21 is 
dannaged in the part, the positive-electrode charge collector 23 and the 
negative-electrode charge collector 26 will short-circuit. The following cures are 
perfornned in order to avoid such a short circuit. 
[0021] (1) Cover with insulating ingredient 30c the field of the positive-electrode 
charge collector 23 which counters the circunnference part at the tip CT of the 
negative-electrode sheet 36 on both sides of a separator 21 annong the parts of 
the positive-electrode charge collector 23 to which the positive-electrode lead 24 



was joined. 
[0022] (2) Cover with insulating ingredient 30b the field which counters either the 
positive-electrode sheet 35 or the negative-electrode sheet 36 among the parts 
of the separator 21 between the part of the positive-electrode charge collector 23 
to which the positive-electrode lead 24 was joined, and the circumference part at 
the tip CT of the negative-electrode sheet 36 which counters it. 
[0023] (3) Cover with insulating ingredient 30a the field of the circumference part 
at the tip CT of the negative-electrode sheet 36 which counters the part of the 
positive-electrode charge collector 23 to which the positive-electrode lead 24 
was joined on both sides of a separator 21. although it is desirable to prepare in 
the outcrop of the negative-electrode charge collector 26 as for insulating 
ingredient 30a ~ up to the tip CT of the negative-electrode charge collector 26 ~ 
a negative electrode ~ a mixture ~ preparing ~ a negative electrode ~ a mixture 
an insulating ingredient may be prepared upwards. 
[0024] It is enough if one of the three above-mentioned means is given. However, 
three means may be combined with arbitration in order to make short circuit 
prevention into a positive thing. What is necessary is to apply apply resin or just 
to stick an insulating tape, in order to cover with an insulating ingredient. The 
adhesive insulating tape of the insulating ingredients 30a, 30b, and 30c is 
desirable. 



[0025] If the positive-electrode charge collector 23 is covered with insulating 
ingredient 30c, the weld flash of the positive-electrode lead 24 will be protected 
by insulating ingredient 30a, and a separator 21 will not be damaged. By 
avoiding breakage of a separator 21, the short circuit of a positive electrode 35 
and a negative electrode 36 can be prevented. 
[0026] If the negative-electrode charge collector 26 is covered with insulating 
ingredient 30a, it will be protected by insulating ingredient 30a even if the weld 
flash of the positive-electrode lead 24 penetrates a separator 21. Since the weld 
flash of the positive-electrode lead 24 and contact of the negative-electrode 
charge collector 26 are avoidable, the short circuit of a positive electrode 35 and 
a negative electrode 36 can be prevented. 

[0027] Also when insulating ingredient 30b is covered to one field of the 
separators 21, the sanne operation as the above arises and the short circuit of a 
positive electrode 35 and a negative electrode 36 can be prevented. 
[0028] Drawing 3 shows the physical relationship of a positive-electrode sheet 
and the negative-electrode sheet which counters it. Drawing 1 shows only the 
part by the side of a winding core among electrode winding groups. Drawing 3 
shows the general drawing of the positive-electrode sheet 35 and the 
negative-electrode sheet 36. 

[0029] the positive-electrode charge collector 23 ~ the part of the tip CT by the 



side of the winding center of group (winding core side) to tlie die lengtli L1, and 
\he part of tlie tip OT of the outside by the side of winding to the die length L10 -- 
a positive electrode — a mixture applies -- not having -- both sides of the center 
section of die length L4 ~ a positive electrode — the mixture 25 is applied. L4 is 
decided by relation with a negative electrode, for example, is 403mm. a positive 
electrode ~ 130 micrometers of mixtures 25 are applied to both sides of the 
positive-electrode charge collector 23 at a time. The die length of the whole 
positive-electrode charge collector 23 is L1+L4+L10. The positive-electrode lead 
24 is joined from the tip CT by the side of a winding group core on the 
positive-electrode charge collector 23 from the location of die length L2 
(preferably 2-1 0mm, for example, 5mm). namely, a positive electrode ~ it is 
joined on the positive-electrode charge collector 23 with which the mixture is not 
applied. The width of face of the positive-electrode lead 24 of the longitudinal 
direction of the positive-electrode sheet 35 is L3 (2-6mm is desirable, for 
example, it is 4mm). The width efface of the positive-electrode charge collector 
23 is Wp (for example, 56mm). In addition, the location of the mixture applied to 
the field of 1 of the positive-electrode charge collector 23 and other fields, 
respectively may shift. 5mm or less of a discrepancy is desirable. 
[0030] the negative-electrode charge collector 26 ~ the part of the tip CT by the 
side of the winding center of group to the die length L8, and the part of the tip OT 



of a winding group outside to tlie die lengtli L5 -- a negative electrode - a 
nnixture applies — not having -- the center section of die length L9 — a negative 
electrode -- a nnixture 27 is applied, a negative electrode — 45 nnicrometers of 
nnixtures 27 are applied to both sides of the negative-electrode charge collector 
26 at a tinne. In addition, the location of the nnixture applied to the field of 1 of the 
negative-electrode charge collector 26 and other fields, respectively may shift. 
5nnnn or less of a discrepancy is desirable, for exannple, the rear face (external 
surface) of the negative-electrode charge collector 26 ~ the part of the tip CT of 
the winding group inside to die-length L8+L9 ~ a negative electrode ~ a mixture 
may be applied. The die length of the whole negative-electrode charge collector 
26 is L8+L9+L5. The width of face of the negative-electrode charge collector 26 
is Wn (for example, 57.5mm). L9 is 443mm. As for Wp, and Wn, L4 and L9, it is 
desirable that it is always Wp<Wn and L4<L9. 
[0031] The negative-electrode lead 31 is joined from the tip OT of a winding 
group outside on the negative-electrode charge collector 26 from the location of 
die-length L6 (2-1 0mm, for example, 4mm). namely, a negative electrode ~ it is 
joined on the negative-electrode charge collector 26 with which the mixture is not 
applied. The width of face of the negative-electrode lead 31 of the longitudinal 
direction of the negative-electrode sheet 36 is L7. 
[0032] The tip CT by the side of the winding group core of the negative-electrode 



charge collector 26 counters the part of the positive-electrode charge collector 
23 to which the positive-electrode lead 24 was joined. For exannple, the short 
circuit of the positive-electrode sheet 35 and the negative-electrode sheet 36 
can be prevented by covering the circunnference part at the tip CT of the 
negative-electrode charge collector 26 with an insulating ingredient. 
[0033] the negative electrode with which the tip OT of the winding group outside 
of the positive-electrode charge collector 23 was applied on the 
negative-electrode charge collector 26 ~ the part of a nnixture 27 is countered. 
By covering with an insulating ingredient the field (field of the near side of 
drawing) which counters the positive-electrode sheet 35 annong the 
negative-electrode leads 31, the short circuit of the positive-electrode sheet 35 
and the negative-electrode sheet 36 can be prevented. 
[0034] The die length L8 of the charge collector outcrop by the side of the inner 
circunnference of a negative electrode has less than 10 desirablennnn fronn the tip 
CT which beconnes the winding center-of-group side of a negative electrode, and 
especially its less than 6nnnn is desirable. Moreover, the die length L5 of the 
outcrop by the side of a negative-electrode current collection outside-of-the-body 
periphery has less than 20 desirablennnn fronn the tip OT which beconnes the 
periphery side of the winding group of a negative electrode, and especially its 
10-15nnnn is desirable. 



[0035] The die length LI of the charge collector outcrop by the side of the inner 
circunnference of a positive electrode has 10-40 desirablemm fronn the tip CT 
which becomes the winding center-of-group side of a positive electrode, and 
especially its 20-35nnnn is desirable. Moreover, the die length L10 of the outcrop 
by the side of a positive-electrode current collection outside-of-the-body 
periphery has less than 10 desirablennnn fronn the tip OT which beconnes the 
periphery side of the winding group of a positive electrode, and especially its 
less than 5nnnn is desirable. 

[0036] If the positive-electrode sheet 35, the negative-electrode sheet 36, and 
separators 21 and 22 are wound around a winding core 20 as shown in drawing 
2 , the winding group shown in drawing 4 will be fornned. The positive-electrode 
lead 24 is arranged near the winding center of group (circunnference part at the 
tip CT of a positive-electrode sheet), and the negative-electrode lead 31 is 
arranged at the lateral part (circunnference part at the tip OT of a 
negative-electrode sheet) of a winding group. Thereby, contact of the 
positive-electrode lead 24 and the negative-electrode lead 31 can be prevented. 
The negative-electrode lead 31 is joined by the field inside a negative-electrode 
charge collector (winding center-of-group side). By covering the field inside the 
negative-electrode lead 31 with an insulating ingredient, the short circuit of a 
positive electrode and a negative electrode can be prevented. The 



negative-electrode lead 31 may be joined to the field of the outside of a 
negative-electrode charge collector. 

[0037] Although the configuration of an electrode lead changes with 
configurations of a cell, in the cell of cylindrical [ which winds and uses a 
sheet-like electrode ], or a square shape, thickness uses 0.05-0. 3nnm and width 
efface uses the 2-5nnnn piece of a nnetal nnore preferably 1.5-10nnnn 0.03-1 nnm. 
[0038] It depends for the quality of the nnaterial on the class of electrode charge 
collector to join. In the case of nnetallic foils, such as stainless steel, nickel, 
aluminum, titanium, and copper, a charge collector needs to choose a weldable 
quality as them. 

[0039] When a positive-electrode charge collector is aluminium foil, it is desirable 
that the positive-electrode lead 24 is aluminum or an aluminium alloy. It is 
desirable that they are 99.3% or more of aluminum content in aluminum or an 
aluminium alloy and 99.99% or less. As content elements other than aluminum, 
silicon, iron, copper, manganese, magnesium, zinc, etc. can be mentioned. 
When a negative-electrode charge collector is copper foil, it is desirable that the 
negative-electrode leads 31 are nickel or the steel materials which carried out 
nickel plating, copper, and copper which carried out nickel plating. 
[0040] Drawing 5 shows the production process of a negative-electrode sheet. 
Since a positive-electrode sheet as well as a negative-electrode sheet can be 



manufactured, the production process of a negative-electrode slieet is explained 
to an exannple. 

[0041] (1) As shown in tape pasting drawing 5 (A), stick a tape 41 on both sides 
of the negative-electrode charge collector 26 periodically at intervals of die 
length L9. Drawing 5 (A) Since the nnagnitude of a drawing is restricted, - (E) 
sinnplifies and shows sonne negative-electrode charge collectors 26. A tape 41 
exfoliates for a next process. The die length of a tape 41 can be set as die length 
desirable although a charge collector outcrop is nnade. For exannple, die length is 
L5(for example, 13mm)+L8 (for example, 5mm). Die length L5 and L8 is the 
sums of the die length of the uncoated portion of the negative-electrode charge 
collector 26, as shown in drawing 3 . The spacing L9 of a tape 41 is the die 
length of the spreading section on the negative-electrode charge collector 26, as 
shown in drawing 3 . The thickness of the negative-electrode charge collector 26 
is T1 (for example, 18 micrometers), and the thickness of a tape 41 is T2 (for 
example, 10-30 micrometers). The negative-electrode charge collector 26 is 
copper foil, and width of face (depth lay length of drawing) is 400-1 600mm. 
[0042] (2) it is shown in spreading and desiccation process drawing 5 (B) ~ as ~ 
the whole surface of both sides of the negative-electrode charge collector 26 ~ a 
negative electrode ~ a mixture ~ apply 27a by the EKUSURUJON method etc. 
drawing 5 (B) ~ both sides of the negative-electrode charge collector 26 ~ a 



negative electrode -- a mixture -- altliougli tlie case wliere 27a is applied is 
shown -- one side of the negative-electrode charge collector 26 -- a negative 
electrode -- a nnixture may be applied. In that case, a tape may be stuck only on 
one side of a negative-electrode charge collector at a last process. A 
negative-electrode sheet is dried after spreading, the negative electrode of one 
side after desiccation ~ a mixture ~ the thickness of 27a is T3 (for example, 45 
micrometers). 

[0043] (3) by exfoliating from the negative-electrode charge collector 26 shows 
tape exfoliation and the press process tape 41 to drawing 5 (C) ~ as ~ the 
negative-electrode charge collector 26 top ~ the negative electrode of die length 
L9 ~ a mixture 27 is left behind periodically, namely, the negative electrode on a 
tape 41 ~ a mixture exfoliates with a tape 41. Then, a negative-electrode sheet 
is pressed in the thickness direction by the press roller, a negative electrode ~ 
the thickness of a mixture 27 is compressed into T6 (for example, 39 
micrometers). 

[0044] (4) Remove moisture and a volatile component from a negative-electrode 
sheet by heating a heat treatment process negative-electrode sheet. When 
using a negative-electrode sheet for a nonaqueous rechargeable battery, the 
moisture removal from a negative-electrode sheet is important. 
[0045] (5) Set the negative-electrode sheet of a slit process, for example. 



SOOmrn width of face, by the dimension of a cell, for example, carry out a slit to 
two or more negative-electrode sheets of 57.5mm width efface. Namely, a slit is 
carried out in the direction of a field parallel to the flat surface of drawing. 
[0046] (6) it is shown in lead junction process drawing 5 (D) -- as — the 
negative-electrode charge collector 26 top ~ setting ~ a negative electrode — the 
left end of a mixture 27 to die-length L6(for example, 5mm)+L 8 (for example, 
5mm) ~ separating ~ the next negative electrode ~ join two or more leads 31 in 
the die-length direction of a negative-electrode sheet periodically in the location 
which separated only die length LI 3 (for example, 4mm) from the right end of a 
mixture 27. For example, lead 31 is joined on the negative-electrode charge 
collector 26 by ultrasonic welding, laser welding, resistance welding, etc. In 
ultrasonic welding, 20kHz - 60kHz is desirable. Die-length L6 and L8 correspond 
to the die length shown in drawing 3 . Lead 31 is die length L7 (for example, 
4mm), and thickness is nickel of T four (for example, 100 micrometers). 
[0047] (7) An insulating ingredient covering process insulation ingredient has a 
desirable insulating tape. A known thing can be used for it if an insulating tape is 
an ingredient which does not have conductivity. As a base material of a tape, 
what was made into the shape of a tape from resin ingredients, such as 
polyester, such as polyolefines, such as paper, polyethylene, and polypropylene, 
a polyvinyl chloride, and polyethylene terephthalate, polyimide, a polyamide, and 



polyphenylene sulfide, can be used. A known thing can be used as a binder of a 
tape. 30-120 nnicronneters lias the desirable thickness T5 in which the thickness 
of a base material included more preferably 10-100 micrometers of 20-50 
micrometers and binders, and especially the thing of a tape that is 40-70 
micrometers is desirable. 

[0048] What dissolved the resin used for a tape base material in the organic 
solvent may be applied on a charge collector. The thickness after solvent 
removal has desirable 30-120 micrometers. 

[0049] As shown in drawing 5 (E), two or more insulating-tape 30a is periodically 
stuck in the die-length direction of a negative-electrode sheet, as the uncoated 
portion of the negative-electrode charge collector 26 and the negative-electrode 
lead 31 are covered, concrete ~ the right end of insulating-tape 30a, and a 
negative electrode ~ a mixture ~ it is separated from the left end of 30a of die 
length LI 2 (for example, about 2mm). the left end of insulating-tape 30a, and the 
next negative electrode ~ it is separated from the right end of a mixture 27 of die 
length L11 (for example, about 1mm). The die length of insulating-tape 30a is 
about 15mm. the thickness of insulating-tape 30a ~ T5 (for example, 55 
micrometers) ~ it is ~ a negative electrode ~ it is desirable that they are the 
thickness T6 of a mixture 27 and a near value, insulating-tape 30a and a 
negative electrode ~ it is for losing a big level difference near a boundary with a 



mixture 27. The die lengtli of insulating-tape 30a is longer than the die length L7 
of the negative-electrode lead 31. 

[0050] (8) it is shown in negative-electrode sheet decision process drawing 5 (E) 
~ as ~ a negative electrode — one is divided into the negative-electrode sheet 
plurality of die-length L8+L9+L5 by cutting out a negative-electrode sheet in the 
cutting part BP located in die length L8 (for exannple, Snrim) fronn the left end of a 
nnixture 27. the part in which, as for the cutting part BP, only insulating-tape 30a 
was stuck on the negative-electrode charge collector ~ it is ~ a negative 
electrode ~ it is the part in which a mixture or negative-electrode lead does not 
exist, either. The left end of a negative-electrode sheet corresponds at the tip by 
the side of the winding center of group, and the right end of a negative-electrode 
sheet corresponds at the tip of the outside of a winding group. Insulating-tape 
30a stuck on the outskirts of a left end of a negative-electrode sheet is 
equivalent to insulating ingredient 30a shown in drawing 1 , and can prevent 
contact of a positive-electrode lead and a negative-electrode sheet. 
Insulating-tape 30a stuck on the outskirts of a right end of a negative-electrode 
sheet can cover the negative-electrode lead 31, and can prevent contact of a 
negative-electrode lead and a positive-electrode sheet. 
[0051] in addition, the negative-electrode charge collector which has the 
spreading section shown in dravA/ing 5 (C), and an uncoated portion ~ a 



negative-electrode charge collector top ~ intermittent - a negative electrode - 
you nnay form by applying a mixture. 

[0052] Although the above explained the production process of a 
negative-electrode sheet, a positive-electrode sheet can be manufactured 
similarly. However, if an insulating tape is stuck on a negative-electrode sheet, it 
is not necessary to stick an insulating tape on a positive-electrode sheet. 
[0053] Drawing 6 is the sectional view of a cylinder mold cell. The configuration 
of a cell is applicable to both a cylinder and an angle. A cell inserts in the cell can 
11 the electrode sheets 8 and 9 wound with the separator 10, connects the 
negative-electrode sheet 9 with the cell can 1 1 electrically, and the electrolytic 
solution 15 is poured in, and it obturates and forms it. The cell lid 12 has a 
positive-electrode terminal, and fitting is carried out to up opening of the cell can 
11 through a gasket 13. The electrode sheet 8 is electrically connected to the 
cell lid 12. At this time, a relief valve 14 can be used as an obturation plate. 
Furthermore, in order to guarantee the safety of a cell, it is desirable to use the 
PTC (forward temperature coefficient) component 16. 
[0054] The component of an electrode (a positive electrode and negative 
electrode) is explained below, the positive electrode with which an electrode 
contains positive active material on a charge collector ~ the positive electrode 
which comes to apply a mixture, and the negative electrode which contains a 



negative-electrode ingredient on a cliarge collector -- it consists of a negative 
electrode which connes to apply a nnixture, and these electrodes have the still 
more desirable gestalt which has the diffusion control layer explained later, 
nnoreover, the mixture of a positive electrode or a negative electrode — 
especially the configuration that has a lithium metal thin film a top or on a 
diffusion control layer is desirable, an electrode -- a mixture makes a subject the 
compound in which insertion emission of lithiums, such as positive active 
material and a negative-electrode ingredient, is possible, carries out mixed 
distribution of electric conduction material, the binder, etc., and is obtained. 
[0055] Be [ what is necessary / just although the active material in a positive 
electrode can carry out insertion emission of the light metal ], it is a lithium 
content transition-metals oxide preferably. Preferably Furthermore, Lix Co02, 
Lix Ni02, and Lix Coa nickel 1 -a 02, Lix Cob V1-b Oz and Lix Cob Fe1-b Oz, Lix 
Mn 204, Lix Mn02, and Lix Mn 203, They are Lix Mnb Co2-b Oz, Lix Mnb 
nickel2-b Oz, Lix Mnb V2-b Oz, and Lix Mnb Fe1-b Oz (it is x=0.05-1.2, a= 0.1 to 
0.9, b= 0.8 to 0.98, and z=1.5-5 here). 
[0056] the light metal hereafter said on these specifications ~ the 
[ periodic-table ] — the [ 1 A group (except for hydrogen), and ] ~ it is an element 
belonging to 2A group, and it is desirable that it is a lithium, sodium, and a 
potassium preferably and is especially a lithium. 



[0057] Be [ what is necessary / just although the active material in a negative 
electrode can carry out insertion ennission of the light metal ], they are a graphite 
(a natural graphite, an artificial graphite, vapor growth graphite), corks (coal or 
petroleum system), an organic polymer baking object (the resin of a 
polyacrylonitrile or fiber, furan resin, cresol resin, phenol resin), a MEZOFESU 
pitch baking object, a metallic oxide, metal chalcogenide, a lithium content 
transition-metals oxide, and chalcogenide preferably. 

[0058] Especially, independent or the oxide which consists of such combination 
of germanium, Sn, Pb, Bi, aluminum, Ga, Si, and Sb, and chalcogenide are 
desirable, furthermore, Si02 known by these as a mesh formation agent and B-2 
-- 03, P2 05, aluminum 203, and V205 etc. -- especially the thing made to 
make it amorphous in addition is desirable. These may be the things of 
stoichiometric composition or may be non-stoichiometric compounds. 
[0059] Although the following can be mentioned as a desirable example of these 
compounds, it is not limited to these. 

[0060] Geo, Ge02, SnO, Sn02, SnSi03, PbO, SiO, Sb 205, Bi 203, Li2 Si03, 
and Li4 Si 207, Li2 Ge03, SnAI 0.4B0.5P0.5K0.1 03.65 and SnAI 0.4B0.5P0.5 
Cs0.1 03.65 and SnAIO.4 B0.5 P0.5 K0.1 germanium 0.05O3.85, SnAIO.4 B0.5 
P0.5 K0.1 Mg0.1 germanium 0.02O3.83, SnAIO.4 B0.4 P0.4 Ba0.08O3.28, and 
SnAIO.5 B0.4 P0.5 Mg 0.1F0.2 03.65 and SnAI 0.4B0.5P0.5 Cs0.1 Mg 



0.1F0.2O3.65, SnBO.5 P0.5 Cs0.05Mg0.05F0.1 03.03, Sn1.1 aluminumO.4 B0.4 
P0.4 Ba 0.08O3.34, and Sn1.2 aluminumO.5 B0.3 P0.4 Cs 0.2O3.5 and SnSiO.5 
alunninunnO.2 B0.1 P0.1 Mg 0.1O2.8, SnSiO.5 aluminum 0.3B0.4P0.5O4.30 and 
SnSiO.6 aluminumO.1 B0.1 P0.1 Ba 0.2O2.95 and SnSiO.6 aluminumO.4 B0.2 
Mg 0.1O3.2, SnO.9 Mn 0.3B0.4P0.4 calciumO.1 Rb0.1 02.95 and SnO.9 FeO.3 
B0.4 P0.4 calciumO.1 Rb 0.1O2.95, SnO.3 germaniumO.7 Ba 0.1P0.9O3.35, 
SnO.9 Mn0.1 Mg 0.1P0.9O3.35, SnO.2 MnO.8 Mg 0.1P0.9O3.35 [0061] 
Furthermore, a light metal, especially a lithium can be inserted and used for a 
negative-electrode ingredient. The insertion approach of a lithium has 
electrochemical and the desirable chemical and thermal approach. 
[0062] Although the amount of lithium insertion to a negative-electrode 
ingredient is good until it approximates it to the deposition potential of a lithium, it 
is desirable. [ 50-700 mol% per above-mentioned desirable negative-electrode 
ingredient of ] 100-600-mol % is especially desirable. 
[0063] The electric conduction agents in a positive electrode and a negative 
electrode are graphite, acetylene black, carbon black, KETCHIEN black, a 
carbon fiber, a metal powder and a metal fiber, and a polyphenylene derivative, 
and especially its graphite and acetylene black are desirable. 
[0064] The binder in a positive electrode and a negative electrode Polyacrylic 
acid, a carboxymethyl cellulose, Polytetrafluoroethylene, polyvinylidene fluoride. 



polyvinyl alcohol, Starch, a regenerated cellulose, diacetyl cellulose, 
hydroxypropylcellulose. Polyvinyl chloride, a polyvinyl pyrrolidone, polyethylene, 
polypropylene, SBR (styrene-butadiene-rubber), an ethylene-propylene-diene 
ternary polynnerization object (EPDM:ethylene-propylene-diene nnethylene 
linkage), sulfonation EPDM, a fluororubber, It is polybutadiene and polyethylene 
oxide and polyacrylic acid, a carboxynn ethyl cellulose, polytetrafluoroethylene, 
and polyvinylidene fluoride are especially desirable. These are nnore desirable 
when grain size uses it as a nnoisture powder latex 1 nnicron or less. 
[0065] As the quality of the material, it is aluminum, stainless steel, nickel, 
titanium, or these alloys at a positive electrode, the base materials, i.e., the 
charge collector, of a positive electrode and a negative electrode, they are 
copper, stainless steel, nickel, titanium, or these alloys at a negative electrode, 
and are a foil, an expanded metal, a punching metal, and a wire gauze as a 
gestalt. Especially, to a positive electrode, copper foil is [ aluminium foil and a 
negative electrode ] desirable. 

[0066] Next, the diffusion control layer of a lithium ion is explained. A diffusion 
control layer consists of at least one layer, and may be constituted by congener 
or two or more layers of a different kind. These layers consist of the particles and 
binders of water-insoluble nature, a binder -- an electrode -- the same thing as 
the binder used when forming a mixture can be used. The rate of the 



water-insoluble nature particle contained in a diffusion control layer has 2.5 % of 
the weight or nnore and 96 desirable % of the weight or less, 5 % of the weight or 
more and its 95 % of the weight or less are more desirable, and 10 % of the 
weight or more and especially its 93 % of the weight or less are desirable. 
[0067] As a particle of the above-mentioned water-insoluble nature, a conductive 
particle, or both or either which does not have conductivity substantially can be 
used. As a conductive particle, carbon particles, such as a metal, a metallic 
oxide, a metal fiber, a carbon fiber, carbon black, and a graphite, can be 
mentioned. 100 ppm or less and the desirable insoluble thing of the solubility to 
water are desirable. In these water-insoluble conductive particles, what has low 
reactivity with alkali metal, especially a lithium is desirable, and metal powder 
and a carbon particle are more desirable. As electrical resistivity in 20 degrees C 
of the element which constitutes a particle, it is 5x109. Below omega-m is 
desirable. 

[0068] As the above-mentioned metal powder, a metal with low reactivity with a 
lithium, i.e., the metal which cannot make a lithium alloy easily, is desirable, and, 
specifically, copper, nickel, iron, chromium, molybdenum, titanium, a tungsten, 
and a tantalum are desirable. A needle, a column, tabular, and massive any are 
sufficient as the form of such metal powder, 0.02 micrometers or more and 20 
micrometers or less have a desirable overall diameter, and it is more desirable. 



[ of 0.1 micrometers or more and 10 micrometers or less ] Tliat [ its ] to wliich the 
front face lias not oxidized too much is desirable, and when having oxidized, as 
for such metal powder, heat-treating by reducing atmosphere is desirable. 
[0069] The well-known carbon material used as an electrical conducting material 
used together as the above-mentioned carbon particle when an electrode active 
material is not conductivity conventionally can be used. As these ingredients, 
natural graphites, such as carbon black, such as thermal black, furnace black, 
channel black, and lamp black, flaky graphite, a scale-like graphite, and an 
earthy graphite, an artificial graphite, a carbon fiber, etc. are raised. In order to 
carry out mixed distribution of these carbon particles with a binder, it is desirable 
to use carbon black and a graphite together. As carbon black, acetylene black 
and KETCHIEN black are desirable. 0.01 micrometers or more and 20 
micrometers or less of a carbon particle are desirable, and 0.02 micrometers or 
more and its 10 micrometers or less are more desirable. 
[0070] As the above-mentioned particle which does not have conductivity 
substantially, the impalpable powder of Teflon, SiC, alumimium nitride, an 
alumina, a zirconia, a magnesia, a mullite, forsterite, and a steatite can be 
mentioned. When the weight of these particles is used by 0.01 or more times of 
a conductive particle, and 10 or less times, it is desirable. 
[0071] The thickness of these diffusion control layers has 0.1 micrometers or 



more desirable 50 micrometers or less, 0.3 micrometers or more its 20 
micrometers or less are more desirable, and 0.5 micrometers or more especially 
its 10 micrometers or less are desirable. 

[0072] an electrode — a mixture -- as for the thin film of the lithium metal which it 
can have a top or on a diffusion control layer, it is desirable that thickness is 
5-150 micrometers, its 5-100 micrometers are still more desirable, and 
especially its 10-75 micrometers are desirable. The thing of a lithium of 90 % of 
the weight or more of purity is desirable, and 98% of the weight or more of 
especially its thing is desirable. Although it is desirable to pile up all over a sheet 
as a superposition pattern of the lithium on an electrode sheet, since a lithium is 
gradually diffused in an electrode according to aging after an electrode touches 
the electrolytic solution, they may be the shape of not the whole sheet surface 
but a stripe, and a frame, and one of disc-like partial superposition, the 
superposition said here ~ an electrode ~ it means sticking by pressure the 
metallic foil which made the direct lithium the subject on the sheet which has a 
mixture or a diffusion control layer. 

[0073] Next, it is attached to the amount of lithiums to pile up, and a negative 
electrode is explained to an example, if, as for the lithium piled up on a 
negative-electrode sheet, an electrode contacts the electrolytic solution ~ 
ionization and diffusion ~ carrying out ~ a negative electrode ~ a mixture ~ it is 



inserted into an inner negative-electrode ingredient. As this annount of litliium 
insertion (it is called the annount of prelinninary insertion), it is 0.5-4. OEq to a 
negative-electrode ingredient preferably, is 1-3.5Eq still more preferably, and is 
1.2-3.2Eq especially preferably. When prelinninary insertion of the lithiunns fewer 
than 1.2Eq is carried out at a negative-electrode ingredient, cell capacity is low, 
and when prelinninary insertion of nnany lithiunns is carried out fronn 3.2Eq, there 
is cycle nature degradation, and it is not desirable respectively. 
[0074] Handling annbient atnnospheres, such as cutting of the nnetallic foil which 
made the lithium the subject, and attachment, have the desirable bottom of -30 
degrees-C or less the dried air -80 degrees C or more or argon gas ambient 
atmosphere of dew-points. In the case of a dried air, -40 degrees C or less -80 
degrees C or more are still more desirable. Moreover, carbon dioxide gas may 
be used together at the time of handling. Especially in the case of an argon gas 
ambient atmosphere, it is desirable to use carbon dioxide gas together. 
[0075] Next, elements other than an electrode are explained among the cells 
shown in drawing 4 . Ion transmittance of a separator is large and it has a 
predetermined mechanical strength, and that what is necessary is just an 
insulating thin film, as the quality of the material, an olefin system polymer, a 
fluorine system polymer, a cellulose system polymer, polyimide, nylon, a glass 
fiber, and an alumina fiber are used, and a nonwoven fabric, textile fabrics, and a 



microporous film are used as a gestalt. Especially, as the quality of the material, 
the mixture of polypropylene, polyethylene, polypropylene, the mixture of 
polyethylene and polypropylene, and Teflon and the mixture of polyethylene and 
Teflon are desirable, and what is a microporous film as a gestalt is desirable. 
Especially, the microporous film whose aperture is 0.01-1 micrometer and 
whose thickness is 5-50 micrometers is desirable. 
[0076] The electrolytic solution as an organic solvent Propylene carbonate, 
ethylene carbonate, Butylene carbonate, dimethyl carbonate, diethyl carbonate, 
1, 2-dimethoxyethane, gamma-butyrolactone, a tetrahydrofuran, 2-methyl 
tetrahydrofuran, dimethyl SUFOKISHIDO, dioxolane, 1, 3-dioxolane, a 
formamide, dimethylformamide, nitromethane. An acetonitrile, methyl formate, 
methyl acetate, methyl propionate, phosphoric acid triester, Trimethoxy methane, 
a dioxolane derivative, a sulfolane, 3-methyl-2-oxazolidinone, As a propylene 
carbonate derivative, a tetrahydro derivative, diethylether, 1, the thing that mixed 
at least one or more sorts of 3-propane ape ton, and an electrolyte LiCI04, 
LiBF4, LiPF6, and LiCFS SOS, What dissolved one or more sorts of salts of 
LiCFS C02, LiAsF6, LiSbF6, LiBIOCIIO, a low-grade aliphatic-carboxylic-acid 
lithium, LiAICI4, LiCI, LiBr, Lil, a chloro borane lithium, and 4 phenyl lithium 
borate is desirable. They are LiCF3 S03, LiCI04, LiBF4 and/, or LiPF6 
especially to a mixed solvent with propylene carbonate or ethylene carbonate, 1 



and 2-dinnethoxyethane and/, or diethyl carbonate. What was dissolved is 
desirable and it is ethylene carbonate and LiPF6 especially at least. Containing 
is desirable. 
[0077] Closed-end cell sheathing cans are the iron steel plate which perfornned 
nickel plating, a stainless steel plate (SUS304, SUS304 L, SUS304 N, SUS316, 
SUS316 L, SUS430, SUS444 grade), the stainless steel plate (sanne as the 
above) which perfornned nickel plating, alunninunn or its alloy, nickel, titaniunn, 
and copper as the quality of the nnaterial, and are perfect circle fornn tubed, 
ellipse form tubed, square tubed, and rectangle tubed as a configuration. 
Especially when a sheathing can serves as a negative-electrode ternninal, a 
stainless steel plate and the iron steel plate which performed nickel plating are 
desirable, and when a sheathing can serves as a positive-electrode terminal, a 
stainless steel plate, aluminum, or its alloy is desirable. 
[0078] As the quality of the material, they are an olefin system polymer, a 
fluorine system polymer, a cellulose system polymer, polyimide, and a 
polyamide, the olefin system polymer of a gasket which has organic 
solvent-proof nature and low-water-flow part permeability is desirable, and 
especially its polymer of a propylene subject is desirable. Furthermore, it is 
desirable that it is the block copolymerization polymer of a propylene and 
ethylene. 



[0079] A cell is covered with a sheathing material if needed. As a sheathing 
nnaterial, there are heat-shrinkable tubing, adhesive tape, a nnetal filnn, paper, 
cloth, a coating, a plastics case, etc. Moreover, the part of sheathing discolored 
with heat in part at least is prepared, and you nnay make it the heat history in use 
known. 

[0080] A cell constructs two or more to a serial and/or juxtaposition if needed, 
and is contained by the cell pack. A safety circuit (circuit with the function which 
intercepts a current if it acts as the monitor of the electrical potential difference of 
each cell and/or the whole group cell, temperature, the current, etc. and is 
required) besides insurance components, such as a forward temperature 
coefficient resistor, a thermal fuse, a fuse, and/or a current cutoff component, 
may be prepared in a cell pack. Moreover, the positive electrode of each cell and 
a negative-electrode terminal, the whole group cell and the temperature 
detection terminal of each cell, the current detection terminal of the whole group 
cell, etc. can also be prepared in a cell pack as an external terminal in addition to 
the positive electrode of the whole group cell, and a negative-electrode terminal. 
Moreover, electrical-potential-difference conversion circuits (DC-DC converter 
etc.) may be built in a cell pack. Moreover, you may fix by welding a lead plate, 
and connection of each cell may be fixed so that it can detach and attach easily 
with a socket etc. Furthermore, display functions, such as cell remaining 



capacity, existence of cliarge, and a use count, nnay be prepared in a cell pack. 
[0081] A cell is used for various devices. It is desirable to be especially used for 
a video movie, a pocket mold videocassette recorder with a built-in monitor, a 
movie camera with a built-in monitor, a compact camera, a single-lens reflex 
camera, a disposable camera, a disposable camera, a notebook sized personal 
computer, a note type word processor, an electronic notebook, a cellular phone, 
a cordless telephone, a mustached camber, a power tool, an electric mixer, an 
automobile, etc. 
[0082] 

[Example] Although an example is given to below and this invention is explained 
in more detail, unless the main point of invention is exceeded, this invention is 
not limited to an example. 

[0083] It is SnB 0.5P0.5O3 as an example-1 (production of negative-electrode 
sheet) negative-electrode ingredient. 77.5% of the weight, the acetic-acid lithium 
was added for the scale-like graphite 17.01% of the weight, 3.78 % of the weight 
and a carboxymethyl cellulose were further added for Pori fluoride kinky thread 
NIDEN 0.77% of the weight as a binder 0.94% of the weight, water was kneaded 
as a medium, and the slurry for negative-electrode binder layers was produced. 
[0084] As shown in drawing 7 (A) and drawing 5 , the tape 41 for exfoliation with 
a width of face of 18mm (L5+L8) was stuck on both sides of copper foil 



(negative-electrode charge collector) 26 with a thickness of 18 nnicronneters at 
443nnnn (L9) interval. To both sides of this copper foil 26, spreading with a width 
of face of SOOmnn was carried out by the extrusion method, and this slurry was 
dried to thenn. The exfoliation tape 41 after desiccation was torn off and the 
outcrop of a charge collector was formed. Thickness T3 which is desiccation 
backward mixture 27a was 90 micrometers except for the charge collector 26. 
Then, except for the charge collector 26, compression molding of the thickness 
T6 of a mixture 27 was carried out at 78 micrometers with the roller press 
machine. After carrying out heat treatment for 20 minutes at 230 degrees C after 
that and returning to a room temperature, the slit was carried out to 57.5mm 
width of face. 

[0085] Ultrasonic welding of the negative-electrode lead 31 made from nickel 
was carried out to the charge collector outcrop of this electrode by 40kHz. Then, 
masking tape 30made from polypropylene with a width of face of 15mm a was 
stuck so that an electrode might be covered crosswise, and was cut from the 
lead welding edge in the location of 5mm so that the negative-electrode lead 31 
and a charge collector outcrop might be covered, and the negative-electrode 
sheet was created. 

[0086] (Production of a positive-electrode sheet) As a positive-electrode 
ingredient, it is LiCo02. 92.71% of the weight, the carboxymethyl cellulose was 



added for the copolymer of the ethylhexyl acrylate and the acrylic acid which 
make acetylene black 3.26% of the weight, and make [ sodium bicarbonate ] 
ethylhexyl acrylate a subject for polyvinylidene fluoride 1% of the weight as 
binders further 0.93% of the weight 0.44% of the weight 1.66% of the weight, 
and the slurry which kneaded water as a medium and was obtained was applied 
to both sides of aluminium foil (charge collector) with a thickness of 20 
micrometers, spreading -- intermittent -- carrying out -- a mixture with a die 
length of 403mm -- it was made for the spreading section and a 33mm uncoated 
portion to repeat by turns 

[0087] After drying, it fabricated by the press roller and the thickness of the 
electrode except a charge collector produced the positive-electrode sheet which 
is 190 micrometers. This positive-electrode sheet was heat-treated for 20 
minutes at 240 degrees C, and after returning to a room temperature, the slit 
was carried out to 56mm width of face, a mixture ~ it cut from the edge in the 
location of 3mm, and the positive-electrode sheet was created. As shown in 
drawing 7 (A), ultrasonic welding of the aluminum lead 24 of 100-micrometer 
thickness and 4mm width efface was carried out to the location of 5mm from the 
tip of the outcrop of a charge collector 23. 
[0088] (Assembly of a cylinder cell) Indirect desulfurization water desiccation of 
the above-mentioned negative-electrode sheet and the positive-electrode sheet 



was carried out for 230-degree-C 30 minutes in dry air of -40 degrees C or less 
of dew-points. Furthernnore, as sliown in drawing 6 , tlie laminating was carried 
out in the order of a dried [ dehydration ] positive-electrode sheet (8), width of 
face of 60.5mm, a fine porosity polypropylene film separator (Celgard 2400) with 
a die length of 600mm, a dried [ dehydration ] negative-electrode sheet (9), and 
a separator (10), this was involved in, and it wound around the curled form by 
the opportunity. As shown in drawing 7 (A), it has arranged so that the masking 
tape 30a part at the tip of a negative electrode may counter positive-electrode 
lead 24 part near the winding center of group at this time. 
[0089] It contained with the iron closed-end cylinder mold cell can (11) which 
performed nickel plating which serves this winding object as a 
negative-electrode terminal. Furthermore, it is LiPF6 per I. LiBF4 0.9 and the 
electrolyte with which 0.1 mols are contained and a solvent consists of mixed 
liquor whose capacity factor of ethylene carbonate, butylene carbonate, and 
dimethyl carbonate is 2:2:6 were respectively poured into the cell can. the cell lid 
(12) which has a positive-electrode terminal ~ a gasket (13) ~ minding ~ the 
cylinder mold cell A with a diameter [ of 17mm ] and a height of 67mm was 
produced in total. In addition, the positive-electrode terminal (12) connected 
beforehand the positive-electrode sheet (8) and the cell can (11) with the 
negative-electrode sheet (9) with the lead terminal. In addition, (14) is a relief 



valve. 

[0090] The cylinder mold cell B as well as the above-mentioned cell A was 
produced. Cell B is the same as Cell A, if a point without masking tape 30a at the 
tip of a negative-electrode sheet is removed. 
[0091] As shown in drawing 7 (B), the cylinder mold cell C was produced by the 
same approach as Cell A. Cell C ~ up to the tip of the negative-electrode charge 
collector 26 ~ both sides ~ a negative electrode ~ a mixture 27 applies ~ having 
~ a negative electrode ~ masking tape 30a is stuck on the field which counters a 
positive-electrode sheet in near the tip of a mixture 27. Others are the same as 
the thing of Cell A. 

[0092] As shown in drawing 7 (C), the cylinder mold cell D was produced by the 
same approach as Cell A. Cell D ~ up to the tip of the negative-electrode charge 
collector 26 ~ both sides ~ a negative electrode ~ a mixture 27 is applied and 
masking tape is not stuck near the tip of a negative-electrode sheet. Although 
the positive-electrode sheet and the separator are the same as the thing of Cell 
A, as for Cell D, the negative-electrode sheet has not countered with the 
positive-electrode lead on the positive-electrode charge collector 23 on both 
sides of a separator 21. That is, a negative-electrode sheet is shorter than a 
positive-electrode sheet. 
[0093] As shown in drawing 7 (D), the cylinder mold cell E was produced by the 



same approach as Cell A. Only the locations where Cell E sticks nnasking tape 
connpared with Cell C ( drawing 7 (B)) differ. By Cell E, nnasking tape 30c was 
stuck on the field which counters a negative-electrode sheet in the part to which 
the positive-electrode lead 24 on the positive-electrode charge collector 23 is 
joined, without sticking nnasking tape on a negative-electrode sheet. 
[0094] After charging to 4.3V using above-nnentioned cell A-E, it saved for one 
nnonth at 50 degrees C. It discharged to 2.7V after preservation. The evaluation 
result of the existence of the internal short circuit at this tinne and discharge 
capacity is shown in [Table 1]. O mark shows that an internal short circuit did not 
arise, and, as for an internal short circuit, x mark shows that the internal short 
circuit arose. The relative value to Cell A shows discharge capacity. 
[0095] 

[Table 1] 



[0096] Cell D ( drawing 7 (C)) did not counter the part of a positive-electrode lead 
of a negative-electrode tip, but since it was short compared with a 



positive-electrode slieet, tlie negative-electrode sheet became [ discharge 
capacity ] somewhat small. Cells A, B, C, and E had countered the part of a 
positive-electrode lead of a negative-electrode tip, and since it was long 
compared with Cell D, discharge capacity became [ the negative-electrode 
sheet ] large. 

[0097] Since masking tape is not stuck on the part corresponding to a 
positive-electrode lead in Cell B, the internal short circuit has taken place. Since 
Cells A, C, and E had stuck masking tape on parts, such as a negative-electrode 
sheet corresponding to a positive-electrode lead, or a positive-electrode sheet, 
they were able to prevent the internal short circuit. 
[0098] As for a cell, it is desirable for the negative-electrode tip to have 
countered the part of a positive-electrode lead, and to have stuck masking tape 
on parts, such as a negative-electrode sheet corresponding to a 
positive-electrode lead or a positive-electrode sheet. The cells A, C, and E 
equipped with these conditions do not have an internal short circuit, and were 
able to obtain high discharge capacity. The location where masking tape is stuck 
may be stuck on a separator besides a positive-electrode sheet or a 
negative-electrode sheet that what is necessary is just a part corresponding to a 
positive-electrode lead, moreover ~ even if it is not on a charge collector in an 
electrode sheet ~ an electrode ~ a mixture ~ it may be a top. 



[0099] 

[Effect of the Invention] By giving insulating covering to the part which counters a 
positive electrode, a separator, and at least one positive-electrode lead in a 
negative electrode like this invention, it is hard to cause an internal short circuit, 
and the cell which excelled [ high capacity ] in the cycle property can be offered. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the electrode winding group by the gestalt 
of operation of this invention. 

[Drawing 2] It is the sectional view of the electrode winding group by the 
conventional technique. 
[Drawing 3] It is the surface Fig. of a positive-electrode sheet and a 
negative-electrode sheet. 
[Drawing 4] It is the plan of an electrode winding group. 
[Drawing 5] It is drawing showing the production process of a negative-electrode 
sheet. 

[Drawing 6] The sectional view of the cylinder nnold cell used for the exannple is 



shown. 

[Drawing 7] It is drawing sliowing tine configuration of the electrode sheet used 

for the example. 

[Description of Notations] 

8 Positive-Electrode Sheet 

9 Negative-Electrode Sheet 

10 Separator 

11 Cell Can 

12 Cell Lid 

13 Gasket 

14 Relief Valve 

15 Electrolytic Solution 

16 PTC Component 

20 Winding Core 

21 22 Separator 

23 Positive-Electrode Charge Collector 

24 Positive-Electrode Lead 

25 Positive Electrode ~ Mixture 

26 Negative-Electrode Charge Collector 

27 Negative Electrode ~ Mixture 



30 Insulating Ingredient 

31 Negative-Electrode Lead 

35 Positive-Electrode Sheet 

36 Negative-Electrode Sheet 
41 Tape 



immmm^ u p) tm 42t M # 1^ ^ # ^a) (u)i#i^ttiS4!fPi#^ 

#W¥10-241737 



HOIM lO/'iO HOIM 10/# Z 

2/22 2/22 D 

4/04 4/04 A 

10/04 10/04 W 





-42855 


(71) OTA 


















































0m± mm mm^ m 2^) 



(54) mmmm} mmmmmxn.^^3S^::::^mt-^<m&:^m 



(51) mm 

[iiii] Vie < < wmm-^-^^/u 

mk^fm h -Kasi (35) mmm^pm& 
9m (CD ^M0»«# (2 3) mm^icimv-i' 
(2 4) jBM^j-i^^mmmimw-t/iu 
(2 1) •'^nvx-y-h^mm (36.) omm (c 

mommomicmmmm 00 a) x^m^nti^ 




(2) 



#ri?- 1 0 ■■■■ 2 4 1 7 3 7 



^Au~mfr Lxnm$ -its m trmmmmmm 

micmm-^ m t . mmmicm u ~ mm 

mmmimMm 
to 0 0 n 

Co 0 0 23 



X 'o rmmttm. ^^^u 9->m Lrmim.^^Lit 

L^'ti^\ coyrc^b. mm¥4 10955 

m¥7 - 3 2 0 7 7 0 §4^r^4^»<:ti«.?nrv*^5<fc 
-yic^ mmv-mmmmo'ymMtmmmoimmt 

u~^2 1 ^2 2 oMS^srrOii-ri; -5 teMC?. !lM 
[0 0 0 41 jH«ii#2 3li. t:;&2 0 fc-iz^^i^- j? 

2 i&mimmvcmsti^. iiiii*ii#2 6tt. 2 
immmm 3 .tx-imv-v 2 if^mfitnxi^^^n^ 

^O-feHP-^r 2 1 ^m/SKMIi!^caftliililli2 6 

im(tLm\ mm u - f 2 4 m£mwmM2 3 ^ma- 
^/ z ! fimrnhx^, ^oyMcymoy^riu—^/zzfji 

[0 0 0 5] L*^LS:*'&, i:E^;>«ii;#il.iittBSM 

[0 0 0 73 

mfmmtvft >' f -^mm t ^ u >^ i. xm 

mmLxmmmmi-^mmi.. i/-hmim& 
^m^*m(fmmmmmmmmK-m y - m 
m vftmmmm^t m7ii::^m^mzB\^-x. m 
lEM y - mm-^^^nfciEmBmHi^^u- lx 



(3) 



#ri?- 1 0 ■■■■ 2 4 1 7 3 7 



to 0 0 8] 

CO 0 0 91 CD M:m±icmmfmmn-}^zi^-h 

mm h mmm- ^ nit h mm t 

mmi<-mmv ¥^mvrLmmmmmftm 

[0 0 1 u CI) mmmmmmtim-^tiX'v^mw. 

mmoymu- s -fe/ ^ u ^ coiv^t c.) ^ ■^iiEm:mMm 

to 0 1 23 CD mmmmmmm&tp,xv^^m\ 

COO 1 3] ® m>^- hikmmsmm^±i^mmm 

CO 0 i 4] ® mmm>mmmm'r--f'eM>^c 
Co 0 1 53 c& mmmjcmmimmiiBtmiim 



i)\ mMcmmnxv^mmmm vi\ cmom 
My"- h immcmm') ~ }i^mt^t^mcMm. 

mmm^mx^o x . mmmm:^im i tm^s^ 

t C t iz J; o XBf^ t T -fe .fc I \> 

[00 1 7] msy~F*^^>-~h«moit«fc^?. 

m u\ \. Mfc , je li y F lEMi^- h ommrno 

^pmMimic , mm v - vimmfpommmmcm 

2 2 © Mimmm d ii-'r 5 imts., immwm 2 3 

y;. ^^^mmmwiicimmz ommsnx^^^). % 
m c T ojmommimjEmimmmp^nxv^m\ 
mmv- F 2 4 It. Emm»2 3 otommimim 

its ^m<^>m!mcn.mmi2 7mmtt\xm}. 
mcromMomEmi&mmmm^tix^^v^. 
CO 0 I 9] mmmmi^z ay-, us 2 0 fc-i^/tb 

!^ij-r^ii«W4:2 30as5'>©#S2 oii©fSiix:;a-:iiy 

i-TiMO-- F 2 4 &mft^nrv^^m§M. 
2 1 ^gi/v-c?.^«m2 e^^^c i^^is^iMi?^ 

Co 0 2 0) iiwy - F 2 4^ifM«#2 zimur 

I ©If ^ tt 3 0 ns ^c^S f) . sEtif im 2 3 » 2 

. 2:it Mmmm^ z q mm lxlim 

[002 1] ( E) iEii 0 - F 2 4 t l/i: iEM 

CO 0 2 2 1 {2 ) mmj)- F 2 4 ?t t/5: VH|i#| 

m2 3o^5j^i:^tifcif^i6rr^5iiit>--- f 3 e 



(4) 



#ri?- 1 0 ■■■■ 2 4 1 7 3 7 



[0 0 2 3] ( 3 ) jHii 'J - F 2 4 ^mf^^tiftrnm 
m 2 3 ommc-t^^u- 2 1 ^m^-i^Mmmm 

[0 0 2 4] IMOZ-OO^OdtsO 1 "D^m^is i- 

mmt ic « , w/^ it^i xm. 0 mm 0 v mmr— 

[0 0 2 5] immm:i 0 c -mmmm ?. 3%« 
ttiii. mm V F 2 4 ^ y i^ititii- i^jii 30 aim 

«>i(Ji^<&fMlMf • § C & J: ^) . mm 3 5 ^.MM 3 6 £DM 

[0 0 2 6] lillPHima 0 a-??;ti?«m2 

[0 0 2 83 m'^i<u »>--•• h fc^ract^^inriiM^ 

xi^'^s^ 1 4 im.mto)mmxtm d . ^ i: x 4 0 3 

mM^ldl I rl 4 i-L 1 0-C^«.> ^Et^U- F2 4 

a. ^Emmmi^^ 3 i-jctji-^r. m^»^^o«€>«c 

r 3 5 (^>mv-/m&IiM U -■ ¥2 4 &miA L 3 (2 ~ 6 
imnti^mK. m:i^£4xmn) :tEli|yi{^;2 
3<?.>li(iWp (fi^fsSOmm) JElSm 

2 3 (?.> -tf>fgi & mmiic^tmmmBti?^ mm 



[0 0 3 0] :ii«m2 6a, mm^^^mmoM^ 
sitSL 5o:mmmimmfmmtvr. Men 9 

o-mm^t It 1 8 -f- L 9 4- L 5 x*-m,> mmnw 2 
60«iwn (im(^'5 7. 5mm) -em^., I dim 

4 4 3 mim?»^« W p W n , L 4 1 1 9 tiltfc 

W p -C W n , L 4 < L QX^^C t-^WM tV\ 
[0 0 3 1 ] IIH U -~ F 3 1 It. ®iiil«i2 6 tlc^ 

[0 0 3 2] M.mmmi^2 enrnwrn^pm^^y^mc t 
a. mmv - F 2 4 tmfstnfcEmmmm 3 

5 F 3 6 omm^unt^-^^ t:^xn^o 

[0 0 3 3] VHIil||«ii2 3©lli^^f||^?i|iliD^!;ji|0T 
D s lEM^- F 3 5 fcia^iX"- F 3 6 

mm t^^^o T 2 0 o)oa:<r^i)!)W^ t < ^ 1 

0 ^nmfm& b < ^ 2 0 — 35 mm;^>||fc|E? iK L V\ 

mmMffynmt^^fmoTi^^ i onmrnHmm 

to 0 3 6] 11 1 Jc^j^-r-jc ^) fc, lEMv- F 3 5 
:y F 3 6 fc -fe/lL 9 2 K 2 2 :|E#S 2 0 ii:#H|-r 

§ ill 4 te.<rcr#ilE^^0st c!tis„ lEIiy - F 2 4 



(5) 



#ri?- 1 0 ■■■■ 2 4 1 7 3 7 



t < 0 . 0 5 0 . 3 m 1 . 5-10 mm. 

CO 0 3 81 #«ja:Mi%t-^^«Mm«»®M^jcf^#-r 

Co 0 3 9] j£lilim*'7'/l'5^'>Am'?3*§#5i, JE 
4s«>T;l/-^.™^>ixM^'^9 9. 3%i-X±s 9 9- 9 9% 

Mffiw^^ff s c t ^-m^. Mmmm'mmx&^ 

tlx. 

to 0 4 0] sssa:. h<^)mm:m^m-. e 

Co 0 4 n (1) 'r--mu 
m5 (A) icm^'>ic. Mmmmw2 i)mmic-7'~" 

(H) ii.-. mmoyKt-smi^tix^^^ftA. PimMm 
i?i?-5-<$,. fct:iits mm. 5 mmn amnO -l- 

^ a. -r- :/ 4 1 ©[ICISI L 9 5iL If 3 .fc d K , 14 
om^idT I m^^il 8;uii) XiB^}. T-'fA I OJ 

w.^iiT2 wmn o-3 0j[im.) -e^^. Mmmm 

c) 0 0 - I 6 0 O mm-(?t.a. 
[0 0 4 2] (2) mXli 
S5 (B) SC>i^1\K-5JC. Mli||lii^2 6©Pt[lC!:^[l 



2 7 BOM'&itl 3 (M^if 4 5 |im) 

CO 0 4 31 (3) T-ymm. TPXXli 
7^- 7' 4 I ^ 2 6 S Hilt- § c k: J; f ) . 
ms (C) te^j^-l-cfc'^fc. ft«|lti*2 6i-JC||l^ L9 

©H. Ilffiv- h«-yi-xn i: ^)mt7jmi-'/l^ 

x-f - 2 7 &ms y: T 6 (il ^ 3 9 ^{ m) 
[0 0 4 43 (4) ,^»rrjg 

[0 0 4 5] (5) XOy rXii 

b-r§« •r^^:>t>s »¥rii:¥fT4rii;;fjr^texy y h 

[0 0 4 6] (6) 0--Fif-g-X@ 
m5 (D) fc>K'rj;7fc. :l^««m2 6.Bc;|3i^r. 
liM^M 2 7 i^>&^^j^&lt^^ L 6 (mm 5 mm) f L 

8 mm 5 mm) pumn. momm-^mz 7 mm 
ii^^msi 1 3 mmAtntn) jtifmnitimic^- 

^X'Jii: 2 0 k H z -6 0 k H x mm b\\ ft \* J. 6 t 

I Bit. mzic^timcm^t^^ox^^i. u-f 

3 us., mi 7 m^iiAmm) xm. m^m A 

[0 0 4 7] (7) mmmmmmm 

0 X-ir U>"r U7 U~- F IfO;]-; 0 XX"r;K ^1^ 0 X 

F , X 0 ,x 5 F , X 0 7 :n i-- x+j- x-x t x F?#iOii 

'r-f€>mmmtLximfm%(o^£m\^^ztf:>^x^^ 
^« i^-fmmmm^^:^^ 10-1 0 0 ^ wm 

L<y:20~5 0|/ ni. S»M^-^J6fe»^* T 5 3 0 
- I Z 0 p.mm'fML<. 4 0—7 0 /;,mtf>t.i'.>*^#{c 

Co 0 4 8] T-ymmmi^-^p^ti^mmmmmic 
mm L fz *> o€-m'«i^..fc icm o -m x t j; i\ mmmfi 

WM^*i& 3 0 ~ 1 2 0 /i 
[0 0 4 9} m 5 (E) fc^i^l J:-){c, |g»7— :/3 0 



(6) 



#ri?- 1 0 ■■■■ 2 4 1 7 3 7 



§o iii*i^?>ifci^. isiix-:/3 0a««fc. nmm 

3 0 a03fem;.t L I 2 2 mm) mm 

nxv^^. mm—-f3 0iiom^t. mopmmz 
v^?s<. mm'?-~'/3o aomimi rnnmx^^,. m 

liny - F 3 1 (f>m L 7 J: o m\ 
i 0 0 5 01 ( 8 ) h mmxM 

L8 Cfix,5f5mm) ^cit«t-S^lif»B F t^:t«s>-' 
■-- h tmiT <r S c t iCX . :i I 8 L 9 L 

oomm^ hmii^~m-&ti^. mmtmn pii. m 

hC)-te£^|/im^<:KOfa'Jt stifciiiiT :/3 0 a ii, 

m \ \z:mwmmm 0 a \mM v.. emu - y- tfi 

[0 0 5 1 ] ft*5, 115 (C) f£;;St-i|:f5i0Sfc:i|5i|:fS0:i 

m^<miit '6ct ic <fc ^ mm t r & <fc i \> 

[0 0 5 23 h«?)Wl».m{^ltJt 

fi\ iEm^- h tPiiic uTii^iTS c i:A.^-<f-ta., ft 

tt^<. mmii 2mEmMitf%i^iL. ^x^ry 1^ 1 3% 
a. mm I zicmmicmmi^. cm. 



mmimx$>^:). mcmu<uL \^ coOg . l i 

n \ O2 . I \ ^ Co,, Hi O2 . I j X C Oj, 
V:i-b 0^, s L Co J, F e,..,, 0^ . L i, Mn,. 
0,1 . I. Un02 s 1- is Mii;; 03 . I. i„ Mn 
h Co 2.4, (),, . L Un^ U 0^. . L i „ M 
rib V2,b 0^ . L U Miib F e,„i, 0^ (CSI'ex 

-0. 9 8, z ■■■■■■■■ I. 5-5) T?«^. 
[0 0 5 6]: WF. *Wii-elt-5lli?ilfcy:. limi^ 

mill Ai^ (;K«*[i<) mmzAm^mt^jmc 
mMmtmk yyymm. ^v-/-mm, 7x../- 

[0 0 5 8] Wfc^ S F' b. B i , A ! . {; 

[0 0 6 0] G e 0 . G e 0;. , S rt 0 , S it 0;. ^ S 

rt S i Oa . P' b 0. S i C), S b;> , B i ;> C) 
3 , 1. i 2 S i 0-5 , !.. i 4 S i 2 0, , I. \ C e 0 
3 , $ uA 1 (J 4 B(j 5 P(j 5 K(j,3 1)3.85, S n A I 
0.4 80.5 ^''0.5 C Sf) J 03_,35> SnAlfj ,t B,-)_5 

S J^O-J ^80.1 ^» <5 0-02^^3. SnAi,;j.4 B0.4 

P0.4 B ao.oaO3.a8- S ri A i„.5 Bo. 4 Mg 
O.J ^-^a.ai-ri S li A s q,.4 BQ,.jj P0.5 CSq.-j 

^^8o.;i O3.65- S II Bo. 3 Po.s Cso.Ds^g 

0.05 ^'0.1 ^•*a.o;^ Si)., Ai,j_4 .B^ ^ l-'^ ^ Ba 
o.m^^z.m^ Aio.g By. 3 Cso.2 



(7) 



#ri?- 1 0 ■■■■ 2 4 1 7 3 7 



2,S ^ 


S n S \ 


O. 




O i 

' o. 


6 ' O. 


i 


V> D E-^ » /'^ C C 

^* o . 1 ^0,1 ^* 0 , ^ ^ 2 , 




A l o.-i 


B 








4 






R P 


0. 




<^ 




J 


i 0.9 ^-^ 3 . 35 - ^ f k> . 9 " 0 . J 8 


o.x P 




3S 













[0 0 6 1] ^oSeHilMm #5cU^f->i, 



tii^ii^M-,^!) 5 0-7 0 o^}i%mmu<\ mc i o 

o~6 0 ov:A^%mmu.\ 

[0 0 6 3] iiM0:ti?4''O#«|?»Jy:, ¥^7r4 

i^ymmwx^m. mi^^Wr^hs r^i^vy^f^ 

[0 0 6 4] iEli]&ff;tli4^«ltllj^yi3;. m r U 
it, X? y 'f- -fe .H P X , y ^rh'yy ^V:t u 

U fcf P U K y. 4^ U xf- py. 4> U '/n fcf 

S B R ( s t y r e n a - • b n t a d i e i\ e r ti b 
b e r ) , xf- :/D H l,'> ■■■ i^x>\E7t^^S##; 
( E P D M : e t h y I e n e - p r o p y f e n e - 
d J e n e m e t. h y 1 e n e } } n k a g e ) n 

y X f' y >4-* Fi?^ 0 y r ^ y /nt.. ^/i/ 

;f]^* /U -k A- u X , ;S y 'rh '^y /U^ u x ^' y 

y. 4?y 7y{bHxy:r>xi^ytg;L-i\, cn^M. i*^? 

[0 0 6 5] :iE»t>':ti?<?.)^-m*il%M*5^^ 

iLT, iEMfC^i>'/l/.S^x•:>i^, XT->^Xii, xy^- 

,X:?->UXii x^y'r;K ^-^y. i£ ft Si: C tl 

CO 0 6 6] mcv^f-^yhytyommmmic-yv^x 



[0 0 6 7] ±Moyji<mn.m^f-t tra, mmmi 
mm. mmk mmm. it'~^y-:f9^/^/^m 

QXicmfmMmwtvxit. s x i o<> q • mix 

[0 0 6 8] .ts.o-im§mt tra, UT^^i^AfcoM 

iSe^^j^ffii- > -fell, m-B V f ■ >:7 iv;%:&*ft; ^)lc< i 

i\ ai^j,oymm:Moymit. m^. mk. 

nx\y^m-^*,omm t < . m^t^nxv^^tti^uM 

xmm. mmmmmmM, cm>ommm- 
^nimm t maimt^itmc it. fj-n^y/y ^ ^/ 1 

its Tii^y y :/ -7 -y . ^ ^ x :/ ^> r jfe b 
t L < . 0 . 0 2 p. im.t, I 0 p. mi^x m.k D # ^ L 
CO 0 7 0) ±ffi©^«r^te«ft^^#/t4-l« 

oijV^foaii^<t. ijIMiVTOo. 0 i Bi;:(..lx i 

[0 0 7 11 Cti60ig»ill»?.*Jd: 0 . ifi. 

± 5 0 // rs] ill f mm L <. 0 . 3 ml;(± 2 0 |i n5 IM 
Tj^tU 0 t < . 0 . 5 p. mlXt I 0 /i, miX-mm^ 

Co 0 ? 2] I- < immmm}:xiHt^ 

fi m X'^ ^Ct mm t < . 5 ~ 1 0 0 /i xn i)^'^ 6 fcW 



m 



#ri?- 1 0 ■■■■ 2 4 1 7 3 7 



[0 0 7 3] ^^fcMteM-s-e^Uf >A.iHc#V>r. :t 

-3. 5M«-c^t> f}. b <Jy: I . 2 --3 . 2.^^ 

tl<K 0 OU-^^>Z,/ir^WAUfc^#tey:-!M^/;k 

r0 0 7 4] '>A«.^ttfct/t#MiiOiSiff. ISO 

{viJt«c)/\> Fy >'^'9mMMmM"" 3 o xi^rF-- 8 0 
u\ F^fxr-^a-^^ ~ 4 0 t:iXT~ 8 0 t:ix± 

n t. T J; I \> r;V'jy^^7.mmommm 

[0 0 7 5] mc. m4ic?Ti-r-mm'r}t^mmm\-om 

vx. #U7Pi;u>\ 4?uxifu>\ 4?';:/pHb> 

MiH*^ u xf- fc^r 7 n yommmm t < ^ 
LTm«7.< /i/A-ei^s t'.)AW't u\ n 
ic , 0 . 0 1 - 1 fiixu 5 ~ 5 0 

[0 0 7 63 «f|isi;y;. l^immtLX'ftii^uy^- 

7 4=- i-' K . 4^ V >\ i , 3 - * 7 -^7 

>\ 7H!hxM);K «/f';K i«^f'/K 
.^■>1t;^f-/K h y x7.T /k h y ^ h^^^-^ 5f 



y ->V >\ 7TJ {f ■ 
•rh^^}^nmmi^. S'^xf-;Vx-^.;K i, 3 •••••/« 

,/^777l'-F>7>^l>^5;< fct I ilii(±%?i-a-Lfefetf>, t 
tr, L 1 C i O4 . L 1 B F4 . L i P F 
6 . L I C F3 S O3 . L I C F.-:. C O2 V L 1 A s F 
I I S b . L i B .,oC I ?Wt«:^f7ViK 
>^y L i A 1 C ! 4 . L i C K Li B r. 

Li I, ffUvmyyVy'^yL, m7x:=^fUtyjmV'f' 

p k: i,- h M>^VHix.^- l->;?;~7j?^t.-~ h >: 
1 . 2 l-4^i'X5ir> j^fi/a§v^ai^\xf\;u;-?;"" 
h t^Om^MlCt i CF3 SG3 . L i C 1 0 

4 . Li BF4 . Rt^/-mhH-n. i PFe -mmbrc 

htll P Fs %t^it?c: t^Wt tl\= 

>i -y^^iit/twi. X7^> ux^im (s u s 3 0 

4, S U S 3 0 4 L, S U S 3 0 4 M, S U S 3 I 6, 
S U S 3 1 6 L, S U S 4 3 0, S 0 S 4 4 4 %) . a 

exilic (itl..h) . T.?U5 

m)ittx. Mvmmms mvmm^L Jtrmmm-. & 

[0 0 7 8]: fjX'r^y hlS.. MMtLX. 5rb7-f >^ 

[0 0 8 0] mmimAa&v^xmm^^w^ms/u 
m^MMMmxms mBX :x x. xm/& 

W}kxsmm0mM&Mf\ mmmm-ommmm 
^■mmmm■t\.xmf^^t^xt^. ^imm^^ 



#ri?- 1 0 ■■■■ 2 4 1 7 3 7 



Co 0 8 21 

[0 0 8 3] mmm- i 

U 7 <Hb e U :z7->'^ 3.78 M«%4S J; ^/l- 

[0 0 8 4] Hi? (A) mfmQicm-rx'!^ic. ms i 
H(i.nxmm mmmmw) 2 (tommies mismm 

(L 5 f L 8) ©fMmf— -^^^ l>&44 3 mm (L 

m^T '^mmm 6»$9 a iimr-Bofc,> 

Its p-->-::/vx»c J; i)mi 2 7 oimn' Qmm 

#2 ii^mt 7 8 micimimivft^ 't^mz 3 ox; 
2 0 i^mmmmM: u m^cm l tm. 5 ? , 5 mm 

[0 0 8 5] C0lili0||li#liJBiSJc:::y^r;i.i|®|i 

nu - K 3 1 € 4 0 k H A vm^^mmmirc. 

m u - K 3 1 1 mmmtmm v jc ^ im 1 5 mm 

y :/a H y^lJfi^T :/ 3 o a :§rmM*«;>!n^fc 

■mm u mmy- h %fju$. l ft. 
[0 0 8 6] hofi^m) mmmt lt. l 

! C o O2 * 9 2 . 7 1 MS%. r-fef- by-/-^ -y 
3 . 2 6 R5m^i<.^f • h '.J .1 Xv:^ 0 . 9 3 ffl* 

%, c y H::: y x > 7 a 9 F-t ! 

;1/'n4^>';U7' ^ U !^ 1 7' ^ U ©l-^M-a-i^* 
1. 6 6,iM%s 5tf;i'#*v>«if;i'-fc;;i'U™x;to. 4 



[0 0 8 7] mmLfm. -/UT.U-'y-xmLmM 

[0 0 8 83 v> v >i^-mmmm .mmp- h 

3 0 X 3 0 ^^'IIW*^ t fe. fete, 6 fc^^-r J: 7 

k:. mm^^&i^ F (8) , USD. 5mnK 

6 0 OmmOltil^fLe:^?'; 7'p e i.'>-7 -f 

P (-!^;b:y-F 2 4 0 0 ) . 

•■■■h (9) ^S^fclJ-lr/^U--^^-- (10) 

aimr^39.m'mmtmcmmLru im (a) 

[0 0 8 93 C ® ^7 

'^^^^mi^ftmrn^mmp^jyi^-mmms (11) 

€l6Lfa 1 y>yFMtfcO L i P F« ;t L i 

BF4%^/^0. 9. 0. 1 mo j ^Wts fMj'AT.f- 

( i a) ^tiT.'^-'y h ( i 3) ^ftLXii'L^X. WM 

P^. il»T- (12) (8) t. m 

IMB (i i) imm-y- h (9) t*6*-DJ6U"--K^ 

[0 0 9 0] }dB^ymiiAmmicLx, y'j y^mm 

[009 11 ^7 (B) tei<-^-J;dfcs ttAi:K«4- 

mmmwzQoymmxmmicmfmz t^^i^^ 
tx^mic^r 7'3 0 ixm^)imBnx\^x^. 

[0 0 9 21 ^7 (C) te>i<TJ;7te. «tAfcl«& 

77 jste J; >■• 0 > mmm D t . «it D it. M 

tu fmy hoymmm^^itim'T 7;?}m*i&trtv^ 

A..?«mm2 3 ±s'>!E«y - f ttmvxv^^a^ 



(10) 



#ri?- 1 0 ■■■■ 2 4 1 7 3 7 



[0 0 9 3] mi (D) icm'X'iic, mMAtmm^ 
mc mi (B) ) fcit-t. m'r-'fm^imiDS^ 



rnrnm m i ) i^w^r. ^mmu. ommmm 

[0 0 3 53 

mil 











o 


1. 


0 0 




X 


1. 


0 0 




0 


I. 


00 




o 


0, 


95 




o 


I, 


00 



CO 0 9 61 mmo mi co ) it. fmmifim 

ISA. B. c. EJi. Mm^cmfiEMv-i^ommcM 
isjLTfeo, mm^ h^^^mmu^Lii/m^^ftib. mm 

to 0 9 7] «B{^. mv-vicmtwAi^m 

Co 0 9 8] mmM^^mv-}^o$mcM 

m^y^tii < , mmmmMW'^ c ms^r :/ 

<xtmmm±xtj^\\ 

Co 0 9 9] 

can **6iio^§i€>«fc^«>«^p#€>^ffiii 
m 2 3 mmm^cj:.^mmmim)mmmx$>^,> 



9 IMSz-h 




